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EPISODES IN THE GEOLOGIC HISTORY OF ILLINOIS 
1. About 4.5 billion years ago: The earth 
forms. The theoretical age obtained by ana-
lyzing radioactive elements in some meteprites 
dates the beginning of the. geologic history 
of the earth--and Illinois •. Scientists theo-
rize that the solar system (and the meteorites) 
formed when an _interstellar cloud of dust and 
gas collapsed. As the cloud shrank and con-
densed, gaseous. matter became liquid and then 
solid, dividing into bodies that became our 
sun and its satellites. On the earth, no 
rocks as old as the meteorites have been 
found. 
2. About 1.5 to 1.2 billion years ago: The 
oldest rocks in Illinois form. Late in the 
Precambrian Era, molten rock from deep in the 
earth squeezed up into the outer crust in the 
region that includes Illinois and solidified 
to become the pink granites (~l/1 ) that have 
been found at the bottom of a few very deep 
wells. Radioactive elements in the rocks 
date them. The coarse-grained texture of 
these igneous rocks indicates that they 
cooled slowly under a thick cover of rock--
very possibly under mountains. Granite in-
truded into the crust c~mmonly forms the 
"roots" of mountains. 
3. About 600 million years ago: The Illinois 
region b·egins to collect sediment. By this 
time, possibly 600 million to 900 million 
years of erosion had removed the rocks cover-
ing the Precambrian granite and left it ex-
posed at the surface of a hilly terrain. Now, 
at the beginning of the Paleozoic Era, the 
earth's crust ~n the Illinois region began 
to sink very gradually. A~though parts would 
rise and stay still, in general it would con-
tinue to sink--intermittently, slowly, and at 
different rates---until . the end of the Paleo-
zoic, more than 300 million years later. Much 
of the time the region was covered by shallow 
warm seas in which sediment collected. Mud 
and sand carried to them by rivers off the 
land became layers of shale and sandstone. 
Broken shell sediments and chalky muds that 
formed in the seas became limestone and dolo-
mite beds. 
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4. About 400 million years ago: Reefs grow 
in a Silurian sea. About midway ' through 
the Paleozoic Era a shallow, warm sea cov-
ered the region. In it, generations of sea 
plants and animals, interlacing and cemen~­
ing their skeletons and crusts together as 
they. gx:ew, built low pla tt:?rms and mounds 
called "reefs :n . Duripg this. time and 
throughout· the Paleozoic, different parts of 
the.· region wer~ ~lowly war~ed up and eroded 
and then covered again by the sea. · As a re-
sult, the Paleozoic rocks do not represent a 
continuous accumulation of sediment. As a 
record of geologic history, the rock layers 
in the region are like a book from which 
most of · the pages have been randomly torn . 
.. ......... 
5. About 300 million years ago: Swamps and 
·shallow seas alternately cover the region. 
In the latter part of ~he Paleozoic Era (late 
Mississippian and Pennsylvanian Periods} the 
Illinois region was still sinking, but in 
such a way that large parts of it were alter-
nately covered by very shallow seas and swampy 
river deltas and floodplains lying just above 
sea level. Typically a cycle of deposition 
produced a set of marine limestone and mud-
stone layers and then buried it with a set of 
river-laid sandstones and .mudstones. In the 
Pennsylvanian Period, peat beds accumulated 
in the dense swamp forests growing on the 
floodplains and were buried. These became 
Illinois1 rich coal seams. 
6. Between about 280 million years ago and 
1 million years ago: The region is deeply 
eroded. Geologists who advocate the plate 
tectonics theory believe that early in this 
time interval a large block of the earth's . 
continental crust began to pull apart--its 
fragments ultimately forming the present 
continents of North and South America, Af-
. rica, Europe, and Antarctica. Since some-
time after the Pennsylvanian Period (near 
the end of the Paleozoic Era), most of the 
Illinois region remained above sea level. 
A thickness of as much as 5000 feet of rock 
may have been eroded away during this long 
interval, which includes the Permian, Tri-
assic, Jurass.ic, Cretaceous, and Tertiary 
Periods. Small gravel deposits in western 
Illinois and a belt of Cretaceous and 
Tertiary san~s, clays, and gravels across 
the tip of southern Illinois are the only 
sediments representing this time in Illinois. 
7. Between about 1 million years ago and the 
present: The region is glaciated during the 
Pleistocene Epoch. At least four times dur-
ing the Pleistocene, the world climate cooled 
and ice sheets grew that covered Canada and 
northern parts of Europe. Glaciers from the 
Canadian ice sheets flowed into Illinois 
through the basins that now hold the Great 
Lakes. Ice, meltwater, and wind left de-
posits of loose sediment--silt, sand and 
gravel, sandy clay--over about 90 percent of 
the state. These deposits provide fertile, 
deep soils and abundant construction mate-
rials and water. The last glaciation ended 
about 7000 years ago and the time since, 
ca~led the Holocene Stage, may be a warmer 
interval between gla~iations. 
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o.o o.o 
0.1 0.1 
0.2 0.3 
0.3 0.6 
0.4 1.0 
0.9 1.9 
0.8 2.7 
0.7 . 3.4 
MONMOUTH GEOLOGICAL SCIENCE FIELD TRIP 
Itinerary 
Assemble at Monmouth College along southwest side of drive east of 
McMichael Science Hall. Cars head southeast. On leaving, turn 
right (south) on Ninth Street. 
STOP. East Broadway Rt. 34. Turn left (east). 
Turn left (north) on Highway 34. 
Bear right (east). 
Leave Monmouth. 
. Itinerary is crossing the Illinoian drift plain. 
Leave highway--straight ahead (east) on gravel road. 
Stop 1. View of Illinoian drift plain. (N~~ ~ NE Sec. 26, 
T. 11 N., R. 2 W., Monmouth 15-minute Quadrangle) 
Hundreds of thousands of years ago the greater part of northern North 
America including most of Illinois was covered by huge ice sheets or glaciers. 
These glaciers expanded from centers in what is now eastern Canada. The· gla-
ciers developed when, for reasons not yet determined, the mean annual tempera-
tures in the region were somewhat lower than now, so that not all of the snow 
that fell during the winters was melted during the summers. During each gla~ 
ciation the snow residues accumulated year after year for thousands of years 
until they became a sheet of ice so thick that, as a result of its weight, the 
lowermost part began to flow outward and carried with it the soil and rdcks on 
which it rested and over which it moved. The process continued u~til the 
glaciers extended into our country, several times as far south as the Missouri 
and Ohio Rivers. 
Moderation of temperatures ended each glaciation. All of the soil and 
rocks which a glacier had picked up as it advanced were released as each gla-
cier melted. Some of this material or drift was deposited in place as the ice 
melted. Such material comprises a thorough mixture of all kinds and sizes of 
rocks and is known as till. Some of the glacial drift was washed out with the 
melt waters. The coarsest outwash material was deposited nearest the ice front 
and finer material gradually farther away. The finest clay may have been car-
ried all the way to the ocean. Where the outwash material was spread widely 
in front of the glacier, the material formed an outwash plain; where it was 
restricted to the river valleys, the outwash material formed valley trains. 
At times, especially in the winters, the outwash plains and valley 
trains were exposed as the melt waters subsided. Then winds picked up silt and 
fine sand from their surfaces, blew it across the country~ and dropped it to 
form deposits of loess. Glacial loess mantles most ·of Illinois. Near the large 
river valleys it may be as much as 60 or 80 feet thick. Far from the valleys, 
loess may be measured only in inches, if it can be identified at all. 
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There were four major periods of glaciation during the Pleistocene or 
Great Ice Age. (See time table in appendix section, "Pleistocene Glaciation in/ 
Illinois.") Between ·each period was a long interglacial period in which condi-
tions were much as they are today. During each major glaciation, there were a 
number of glacier retreats and readvances. This was particularly true during 
the last or Wisconsinan Glacial Age. 
The Monmouth region, like the rest of western Illinois, was invaded . 
by the glaciers during the Kansan and Illinoian (second and third) glacial ages. 
Glacial drift of these ages may be found in the region. Probably the region 
also was invaded by the Nebraskan, or oldest glacier, although no materials pos-
itively of Nebraskan age have been identified. Th~ Wisconsinan Glacial Stage 
is represented only by loess, which is a surficial mantle several feet thick. · 
Before the glaciers covered it, the surface of the Monmouth region 
was rougher, the contour showing a series of ridges and valleys eroded in bed-
rock. The topography was comparable to that of Jo Daviess County today. How-
ever, the deposits of the glacie·rs have altered the appearance considerably. 
Some of the preglacial valleys are completely filled with drift and thus are 
obliterated. Others were more or less re-excavated during the interglacial 
stages, and some of the streams today follow preglacial valleys along parts 
of their courses. In other cases the present stream, which developed after 
glaciation, cut into or across the preglacial rock ridges, and in such places, 
good exposures of the bedrock may be found. 
Some positions of the ice front during each advance of a glacier are 
usually marked by ridges of till or moraines. A moraine represents the ac-
cumulation of drift at the ice margin while the ice .flow and melting were 
essentially in balance, and earth materials were being deposited along approx-
imately the same lines. In contrast, when the melting exceeded the advance 
and caused the ice front to retreat the drift was not piled up but was ·depos-
ited across the area to form a drift plain or ' till .plain whose surface may be 
almost level or more or less undulating. 
At this stop in the itinerary, the I~linoian drift plain with its 
mantle of Wisconsinan loess .is unusually flat. A number of these broad, flat 
uplands exist in the Monmouth region, as is evident from the route map and 
other topographic maps of the area. Despite the time that has elapsed since 
Illinoian glaciations, much of the plain is .not eroded. 
o.o 3.4 
2.0 5.4 
0.5 5.9 
Leave Stop 1. Continue ahead (east). 
Along south side of road is exposed a downward succession of 
Peoria Loess, Roxana Silt, and the Sangamon Soil profile on 
Illinoian drift. (Note: In June 1975, this exposure was 
grass covered.) 
Stop 2. On south side of road is exposed a downward succession 
of Peoria Loess with recent weathering profile, Roxana Silt, 
and Sangamon Soil profile on Illinoian till (~ ~ ~ Sec. 
29, T. 11 N., R. 1 W., Monmonth 15-minute Quadrangle). (Note: 
In 1975, this exposure was grass covered. The description ·will 
, 
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generally suit other exposures that may be found in the up-
land areas.) 
The uppermost ·part of the loess is buff colored and has the present 
soil profile developed on it. Under it the loess is gray. 
The oldest Wisconsinan loess is the Roxana, typically chocolate brown 
in color. The Roxana is generally leached, presumably because it was depos-
ited so slowly that it was leached as it was deposited. However, the time in-
terval between the deposition of the Peoria and Roxana loesses was sufficient 
that some humus and locally peaty or even woody material accumulated at the 
top of the Roxana silt. In areas where the Roxana silt is only a few inches 
thick and lies on well-developed Sangamon Soil, the two cannot be readily dif-
ferentiated. The time intervals during which the Roxana and Peoria loesses 
were deposited are the Altonian and Woodfordian, respectively. The interval 
of humus accumulation between these two is called the Farmdalian. 
Like many other things, rocks and minerals change when they are ex-
pos~d to the weather, although th~se changes are relatively slow. The changes 
become evident in earth deposits that are not disturbed over long periods of 
time and a weathering or soil profile is developed in the surficial part of such 
deposits. 
Following the practice established about 50 years ago by the Russian 
Glinka, soil scientists usually consider that the soil or weathering profile 
consists of 3 zones, designated A, B, and C from top down. The A zone is the 
"soil" zone, which is normally black or gray in color. The B zone is the 
"subsoil" zone, and the C zone is the unaltered "parent material." 
The zonal effect results because the four principal processes which 
affect soil weathering all progress with the downward movement of ground water 
but at different rates. These processes, listed in order according to their 
rate of progress, beginning with the most rapid, are (1) oxidation, (2) leach-
ing of carbonates, (3) decomposition of more resistant minerals, and (4) ac-
cumulation of humus. 
Consequently, in the A zone in which the humus material derived from 
decaying plants has accumulated, the rock minerals are oxidized, leached, and 
decomposed.· In the upper part of the B zon~, they are oxidized and leached, 
and in the lower part of the B zone, they are only oxidized. The oxidation zone 
is shown by the reddish or yellowish color resulting from the oxidation of iron 
minerals. The leached zone is determined by the absence of carbonates, as re-
vealed by tests using a solution of hydrochloric acid. 
At this stop, the typical soil profile is developed on the loess, al-
though the loess is not thick enough to reveal everywhere the C zone at the bottom. 
Below the Altonian deposits, there is about 12 feet of Illinoian 
till greatly weathered during the succeeding Sangamonian Interglacial Stage. 
Geologic studies of the soil profiles developed on the older drifts--Illinoian, 
Kansan, and Nebraskan--reveal that the profiles can be divided into 5 zones, 
or horizons. (Glinka recognized only three zones in the soil profile devel-
oped on the Wisconsinan drift.) In order to avoid confusion the horizons 
haye been designated by numbers instead of by letters. 
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Horizon 1 is the old "soil" or humus zone. Horizon 2 is a dense 
layer, very gummy and plastic when wet, very hard ~hen dry. Horizon 3 is the 
leached and oxidized zone, and Horizon 4 is the oxidized but calcareous zone. 
Horizon 5 is the unaltered parent material. 
The development in the old drifts of five instead of three recogniz-
able zones is possible because the total thickness of the weathering on the 
old drifts is much greater than on the Wisconsinan drift, even where the older 
drifts are overlain by younger drifts. Oxidation, leaching, and decomposition 
of minerals have all progressed deeper. In addition, another process, the 
downward transfer of clay minerals derived from the decomposition of other min-
erals originally in the drifts, has not only left Horizon 1 more silty than it 
was originally, but has made Horizon 2 much denser and more plastic than it 
was originally. This dense, plastic horizon is so little developed on Wiscon-
sinan drift that it is not differentiated. 
o.o 5.9 Leave Stop 2. Continue ahead (east). 
0.7 6.6 T-road. Turn left (north). 
2.0 8.6 STOP. Rt. 34. CAUTION. Turn left (west) on highway. 
3.1 11.7 Prepare to turn right. 
0.15 11.85 Turn right (northwest). 
1.75 13.6 T-road from right. Continue ahead (west). 
0.95 14.55 T-road from right. Continue ahead (west) and cross creek. , 
Prepare to turn hard left. 
0.05 14.6 . Turn left (south southeast) 
0.7 15.3 Stop 3. Exposure of Pennsylvanian bedrock unconformably over-
lying Mississippian strata (N~ N~ N~ Sec. 16, T. 11 N., 
R. 2 W., Monmouth 15-minute Quadrangle). To reach the outcrop, 
stop 0.7 mile from the corner where the route turned south and 
walk straight east to the creek. (Before entering the property, 
however, ask permission at the Dennis McCreary residence which is 
0.3 mile south of this point.) 
The outcrop occurs in the west valley wall of Cedar Creek. It exposes 
several formations belonging to the Pennsylvanian System, the formations lie 
unconformably on weathered limestone of the Mississippian System. Glacial 
drift lies unconformably over the Pennsylvanian formations. An unconformity 
exists when rock units of different ages lie in contact. The unconformity is 
the surface of contact between the units and represents a time during which 
there were no deposits, or the deposits were removed by erosion. 
,. 
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The Mississippian and Pennsylvanian Systems are only two of the funda-
mental units into which rock layers are divided (see fig. , l). However, rocks 
of these two ages are the only bedrock exposed at the surface in the Monmouth 
region. Rocks belonging to older systems ,are encountered in deep wells such 
as the City of Monmouth Well #8, which is illustrated in figure 2. Rocks be-
longing to younger systems may have been deposited in the area, but they were 
removed by erosion before the glacial period. On the bedrock formations, this 
erosion developed a relatively level surface called a peneplain. The valleys · ~ 
that existe·d in the region immediately prior to glaciation were incised in 
this peneplain. 
At some localities, deposits of a special kind of gravel are found ·on 
the peneplain surface and beneath the glacial drift. This gravel is probably 
of Tertiary, or possibly Cretaceous, age. It consists mainly of chert, quartz, 
and quartzite fragments, usually more or less rounded and polished or coated, 
and the gravel is generally more or less cemented. Pebbles of this character 
are common in the glacial drift immediately above the Pennsylvanian formations 
at this outcrop. They may indicate that a thin deposit of the "Tertiary" 
gravel is present, or the pebbles may simply have been included in the base of 
the glacier from deposits some distance away. 
The formations in the Pennsylvanian System occur in sequences or sets, · .. 
called cyclothems. Each cyclothem seems to record a recession and a readvance 
of the seas in which most or all of the deposits were made. The appendix sec-
tion, "Depositional History of the Pennsylvanian Rocks," describes the events 
that formed these deposits and contains a diagram that shows the succession of 
beds in an ideal cyclothem. However, rarely are all these beds found in any 
single cyclothem; usually one or more is lacking. More than fifty cyclothems 
have been identified in Illinois. Figure 2 illustrates the rocks exposed at 
this stop. 
The break or unconformity between the Mississippian and Pennsylvanian 
Systems at . this exposure represents a· long period of erosion. Elsewhere in 
Illinois there are several hundred feet of Mississippian formations above the 
Burlington. Some, if not all, of these formations were once present in the 
Monmouth region and were subsequently removed by post-Mississippian, pre-
Pennsylvanian erosion. Also, Pennsylvanian beds older than any present in 
this exposure occur elsewhere in the state, so that the time of their deposi-
tion is also locally represented in this break. 
0,0 15.3 Leave Stop 3. Continue ahead (south). 
0.9 16.2 Turn right (west). 
0.35 16.55 Turn left (south). 
0.7 17.25 Turn left (east). Enter park. 
Stop 4. Lunch. (NW~ S~ Sec. 21, T. 11 N., .R. 2 W., Monmouth 
15-minute Quadrangle.) 
0.0 17.25 Leave Stop 4. Resume cumulative mileage figures at the .park 
entrance; turn right (north). 
0. 7 17 .~95 Turn left (west). 
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Figure 1. Ages, names, and descriptions of the thicker rock layers under the Monmouth Area. The in-
terval between asterisks summarizes a sample study of the City of Monmouth Well #8 (ISGS 
County No. 20682, S~ N~ NW\ Sec. 32, T. 11 N., R. 2 W., Warren County). 
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Thickness of beds 
PENNSYLVANIAN SYSTEM 
SPOON FORMATION 
Clay, noncalcareous, black and gray 
Rock Island (No. l) Coal, brownish black 
ABBOTT FORMATION 
4'9" Siltstone, clayey, noncalcareous, soft, poorly bedded, fossiliferous with 
Stigmaria sp., generally gray but black 2 to 4 inches at top 
Sandstone, micaceous, coaly, soft 
Pope Creek Coal, iron stained, flakey 
Sandstone, carbonaceous, black, brittler uneven, very fossiliferous with 
Stigmaria sp. 
Underclay; very finely sandy, noncalcareous, micaceous, dark gray, poorly bedded 
Sandstone, noncalcareous, micaceous, light gray, fine grained, friable, massive, 
very unevenly bedded and unevenly laminated with streaks of coal; within 75 
feet grades laterally into shale, sandy, noncalcareous, dark gray, weak 
116 11 Tarter Coal, some sulfur and limonite stains 
1'6" Underclay, sandy, micaceous, gray, weak, with stigmaria sp. 
Sandstone, fine grained, light gray, thinly and unevenly bedded, contains many 
plant fossils, thickness variable 
UNCONFORMITY MISSISSIPPIAN SYSTEM 
BURLINGTON LIMESTONE 
Chert, varicolored, unevenly bedded residual from limestone, with sand and green 
clay in crevices, probably Pennsylvanian in age 
Rock units exposed at Stop 3. 
8 -
1.05 19.0 STOP. Rt. 67. CAUTION. Straight ahead. 
1.2 20.2 Bear right and turn right (north). 
2.0 22.2 Itinerary is crossing Cedar Creek valley. Note that it is 
relatively narrow (less than half a mile) and that the val-
ley walls are steep or even sheer cliffs. 
0.3 22.5 Burlington Limestone forms cliffs on north side of valley. 
0.1 22.6 Bear left (north). 
0.3 22.9 Turn left (west) into entrance to Monmouth Stone Company 
quarry. (N~ ~ S~ Sec. 1\ T. 11 N., R. 3 W., Monmouth 
15-minute Quadrangle.) For permission to enter the quarry 
contact Raymond Rule here or at his office: Monmouth 
Stone Co., 420 North Main Street, Monmouth, IL 61462 
(June, 1975). 
Stop 5. About 30 feet of the Burlington Limestone are e~p 
in the several levels of the quarry. 
The Burlington is typically a gray, coarsely crystalline, crinoidal 
limestone containing zones of chert. The chert in this quarry occurs at some 
horizons as irre~ular beds and at others as lenses and nodules. Locally the 
formation . contains a few beds of brownish or buff dolomitic limestone. 
The limestone in the quarry is weathered, and crevices and channels 
created by solution, especially along joints, are common. Solution is a~so 
extensive on the surface of the formation under the cover of glacial drift. 
Weathering has made the fossils easier to find on the solution sur-
faces of beds near the top of the quarry. The ·most abundant fossils are the 
segments of crinoid stems, commonly known as "Indian .beads," but the calyxes 
or "heads" of crinoids and shells of brachiopods also are common. 
Stylolites, so termed because of their fancied resemblance to ancient 
writings with a stylus, are locally conspicuous. Between adjacent beds of lime-
stone, they are horizontal saw-toothed sutures with sharp vertical lines, and 
they are believed to result from solution. 
The residue from solution of the limestone is a silty clay. Thin 
deposits of this clay occur at the tops and bottoms of the stylolite columns 
where it is greenish gray. Near the surface, the residual clay, or terra rossa, 
is stained yellow or red from the oxidized iron in it. 
Above the limestone is glacial drift. The dark brick-red color of 
the lower part is unusual. It probably occurs not only because the drift is 
very weathered, but also because the glacier presumably picked up and subsequently . 
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deposited as part of the ·drift the red terra rossa soil that had been developed 
on the limestone during the long interval of erosion between the Pennsylvanian 
and Pleistocene. Locally, the glacier also incorporated limestone into its 
drift; a percentage of drift also weathered to red clay. 
The high percentage of chert, quartz, and other resistant pebbles in 
the drift may again reflect the regional presence of "Tertiary" gravels. The . 
age of the drift is presumed to be Illinoian, but it may be, in p~rt, Kansan or . . 
even Nebraskan--the former is known to occur in the area and the latter also may 
be present. It is quite likely that even if the drift is all Illinoian in age, 
it originally included residues of the weathered older deposits such as will be· 
seen at the last stop and which themselves are very red and are full of residual 
pebbles of resistant rocks. This would be another factor contributing to the 
unusual character of the drift exposed at this locality. 
o.o 22.9 
0.7 23.6 
0.4 24.0 
0.5 24.5 
0.2 24.7 
1.0 25.7 
Leave Stop 5. Return to main road and resume cumulative 
mileage figures; turn left (north). 
T-road from right. Continue ahead (north). 
Turn left (west). 
Turn right (north). 
Turn left (west). 
Cross bridge ~yer Cedar Creek, turn abQ~t, an~ecross bridge. 
Stop 6. Exposure of contact between the Burlington Limestone 
and the underlying Hannibal Shale Formation in west valley wall 
on north side of road. (N~ NW\ N~ Sec. 35, T. 12 N., R. 3 W., 
Monmouth 15-minute Quadrangle.) 
Because the shale is relatively impervious, whereas the fractured and 
partially dissolved limestone is relatively porous, the ground water that moves 
downward through the limestone is checked when it encounters the shale and tends 
to move laterally. Consequently, ·wherever there is opportunity, for instance 
where the contact of the two formations is exposed as it is at this locality, 
theground waterwill issue from along the top of the shale as seeps and springs. 
This landowner has taken advantage of this natural phenomenon to obtain a source 
of water for his stock. 
Along the contact of the limestone and shale is a thin layer of dark 
greenish glauconite studded ' with minute crystals of pyrite or marcasite. 
Here the valley of Cedar Creek is considerably wider than it is at 
any place farther upstream (south:). Reference to the route map or the Alexis 
Quadrangle topographic map will reveal that downstream from this locality the 
valle~ is more than a mile wide and that the valley walls are less steep than · 
they are upstream. These conditions reflect the different resistance to ero-
sion offered by each type of rock. At this locality, farther downstream and 
about a mile upstream (north), the stream is flowing on the Hannibal Shale 
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whidh· .ts1 mu·cihi te:s·s :r-es'istant .'-than the overlying Burlington .Limestone, and higher 
Penn'syl:V<.ahi'an s:ands'ton~s· through which : the stream flows upstream • . 
~ l I t 
. ' ... 
At · this point ,·.~ the · cont'act ·between the Burlington · Li-nte:3tone and the 
Hannibal Shale is several feet above stream level. Borings at the Monmouth 
Sfone Company , quar.ry show :~that the ··same ,. cont.act· is·· about 40 f .eet below the 
floor of ·the · qu8:rry: Inasmuch · as 8-edar· Creek is . probably · not more than 10) feet 
".lovre~ :·here . than at the ·'quarry' th~s . exposu:r·e ···of -the contact . shows that the . ' 
.,. elevation is ·possibly 30 or··more feet higher ithan :at the ·.;quarry;. This rise in 
the rock formations is ~ not local 'but re·flects .'th.e regional ! dirp to the southeas.t • 
. ) 
.. • ... J 
Throughout this region, ·formations df Pennsylvanian age lie unconform-
ably on the older bed'S in su-ccession. This· "relation · shows -that the region was 
eroded before the Penn~ylvanian beds were · deposited. ·\ ··· 
o.o 
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. ····' -
Leave Stop· 6. ·continue ahead (.southeast and east). 
Turn right (south). 
'. 
Turn left (east). 
Turn left (north). 
:' 
. -· 
SLOW. Road intersection. Straight ahead. 
Hannibal Shale exposed in ditches. 
STOP. Turn left (west). 
· Turn ' right (north). .. , I 
, :_ 
Turn about at farmhouse. \. 
Stop 7 • . Exposure of) Lov:el_and Silt . over the Yarmouth Soil on 
Kansari tL~l,. Cw edge of N;W\ NW~ Sec·. 11, T. 12 N., R. 3 w ... 
Alexis 15..:minut_~; Quadrangle.)' . ( Fron{ the farm.ho'lise follow the 
aba~ciqn_ed road to _th_e north,_ desc·ending th~ hill. The expo-
: sures 'evide~tly ' OCCUr in g'l+,ll.ies ·n~ar the road toward the bot-
tom of the hili. ~June 1975.) . 
. ... . . ' -
The Loveland Silt is believed to have been deposited during the advance 
.of the Illinoian: glac_ie~ • . If th,e deposits f!,re ove:r.-lain by Illinoian till, they 
show no apprec.iable weathering • .. At ·this locality the Loyeland d.eposi ts are ve_ry 
weathered, preswn.ably because the Illinoian 'till . was deposited· above them and 
w~s . eroded away . ~arly. Thus; t~e Loveland deposits have _been exposed to weather-
ing .fc;>r a· long t .iJne, . p'qssibly .even, ·in and since the S~ngamonian I~terglacial 
~:·tB,ge.'~ : ·· · .:·: --!,,, .. , , ., · 
_'·' ~B.~~·~atp ·.the 4ove~~n~ ;~e:g~si ~~ -' Kansan till is·. ~xposed. On the ttll, 
the~e .is ~ a ~airire ~ soii . ~rotil~ . that was · de~~loped by *~~theri~g du~ing the . Yar-
mouthiari . !nt.e.:rgf:aci. ~l'' StaS;~ ~ . Lik~ ' th_e Sangamori Soi=J- profile o~ the Illi~oian 
drift, thi's 'pro{i1e displays the five inste·aa of the three zones. 
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The red color of the weathered Loveland Silt and the Yarmouth Soil 
profile is again probably due not only to the degree of weathering, but also 
to the presence of an unusually large proportion of· terra rossa from the weathered 
Burlington Limestone. 
Severe weathering also is indicated by the condition of granite boul-
ders in the Yarmouth Soil profile--they are practically rotted to sand. 
This stop concludes the trip. Rt. 67 may be reached by going 1.8 
miles south and 4 miles east. Rts. 94 and 135 may be reached by going 0.8 or 
1.8 miles south and 2 miles west. 
END OF TRIP 
Revised January 1964, July 1977 
Owners of properties visited in 1975: 
Stop 3: Mr. and Mrs. Dennis McCreary, Route 1, 
Monmouth, IL 61462 
Stop 5: Monmouth Stone Company, 1420 North Main 
Street, Monmouth, IL 61462 
JAN 2 6 1999 
PLEISTOCENE GLACIATIONS IN ILLINOIS 
Origin of the Glaciers 
During the past million years or so, the period of time called the 
Pleistocene Epoch, most of the northern hemisphere above the 50th parallel has 
been repeatedly covered by glacial ice. Ice sheets formed in sub-arctic regions 
four different times and spread outward until they covered the northern parts 
of Europe and North America. In North America the four glaciations, in order 
of occurrence from the oldest to the youngest, are called the Nebraskan, Kansan, 
Illinoian, and Wisconsinan Stages of the Pleistocene Epoch. The limits and 
times of the ice movement in Illinois are illustrated in the following pages 
by several figures. 
The North American ice sheets developed during periods when the mean 
annual temperature was perhaps 4° to 7° C (7° to 13° F) cooler than it is now 
and winter snows did not completely melt during the summers. Because the cooler 
periods lasted tens of thousands of years, thick masses of snow and ice accumu-
lated to form glaciers. As the ice thickened, the great weight of the ice and 
snow caused them to flow outward at their margins, often for hundreds of miles. 
As the ice sheets expanded, the areas in which snow accumulated probably also 
increased in extent. 
Tongues of ice, called lobes, flowed southward from the Canadian 
centers near Hudson Bay and converged in the central lowland between the Appa-
lachian and Rocky Mountains. There the glaciers made their farthest advances 
to the south. The sketch below shows several centers of flow, the general 
directions of flow from the centers, and the southern extent of glaciation. 
Because Illinois lies entirely in the central lowland, it has been invaded by 
glaciers from every center. 
Effects of Glaciation 
Pleistocene glaciers and the waters melting from them changed the 
landscapes they covered. The glaciers scraped and smeared the landforms they 
overrode, leveling and filling many of the minor 
valleys and even some of the larger ones. Moving 
ice carried colossal amounts of rock and earth, 
for much of what the glaciers wore off the ground 
was kneaded into the moving ice and carried along, 
often for hundreds of miles. 
The continual floods released by melting 
ice entrenched new drainageways, deepened old ones, 
and then partly refilled both with sediments as 
great quantities of rock and earth were carried 
beyond the glacier fronts. According to some 
estimates, the amount of water drawn from the sea 
and changed into ice during a glaciation was 
probably enough to lower sea level more than 300 
feet below present level. Consequently, the 
melting of a continental ice sheet provided a 
tremendous volume of water that eroded and trans-
ported sediments. 
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In most of Illinois, then, glacial and meltwater deposits buried the 
old rock-ribbed, low, hill-and-valley terrain and created the flatter landforms 
of our prairies. The mantle of soil material and the deposits of gravel, sand, 
and clay left by the glaciers over about 90 percent of the state have been of 
incalculable value to Illinois residents. 
Glacial Deposits 
The deposits of earth and rock materials moved by a glacier and 
deposited in the area once covered by the glacier are collectively called 
drift. Drift that is ice-laid is called till. Water-laid drift is called 
outwash. 
Till is deposited when a glacier melts and the rock material it 
carries is dropped. Because this sediment is not moved much by water, a till 
is unsorted, containing particles of different sizes and compositions. It is 
also unstratified (unlayered). A till may contain materials ranging in size 
from microscopic clay particles to large boulders. Most tills in Illinois are 
pebbly clays with only a few boulders. 
Tills may be deposited as end moraines, the arc-shaped ridges that 
pile up along the glacier edges where the flowing ice is melting as fast as it 
moves forward. Till also may be deposited as ground moraines, or till plains, 
which are gently undulating sheets deposited when the ice front melts back, or 
retreats. Deposits of till identify areas once covered by glaciers. North-
eastern Illinois has many alternating ridges and plains, which are the succes-
sion of end moraines and · till plains deposited by the Wisconsinan glacier. 
Sorted and stratified sediment deposited by water melting from the 
glacier is called outwash. Outwash is bedded, or layered, because the flow of 
water that deposited it varied in gradient, volume, velocity, and direction. 
As a meltwater stream washes the rock materials along, it sorts them by size--
the fine sands, silts, and clays are carried farther downstream than the coarser 
gravels and cobbles. Typical Pleistocene outwash in Illinois is in multilayered 
beds of clays, silts, sands, and gravels that look much like modern stream 
deposits. 
Outwash deposits are found not only in the area covered by the ice 
field but sometimes far beyond it. Meltwater streams ran off the top of the 
glacier, in crevices in the ice, and under the ice. In some places, the cobble-
gravel-sand filling of the bed of a stream that flowed in the ice is preserved 
as a sinuous ridge called an esker. Cone-shaped mounds of coarse outwash, 
called kames, were formed where meltwater plunged through crevasses in the ice 
or into ponds along the edge of the glacier. 
The finest outwash sediments, the clays and silts, formed bedded 
deposits in the ponds and lakes that filled glacier-dammed stream valleys, the 
sags of the till plains, and some low, moraine-diked till plains. Meltwater 
streams that entered a lake quickly lost speed and almost immediately dropped 
the sands and gravels they carried, forming deltas at the edge of the lake. 
Very fine sand and silts were moved across the lake bottom by wind-generated 
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currents, and the clays, which stayed in suspension longest, slowly settled 
out and accumulated with them. 
Along the ice front, meltwater ran off in innumerable shifting and 
short-lived streams that laid down a broad, flat blanket of outwash that formed 
an outwash plain. Outwash was also carried away from the glacier in valleys 
cut by floods of meltwater. The Hississippi, Illinois, and Ohio Rivers occupy 
valleys that were major channels for meltwaters and were greatly widened and 
deepened during times of the greatest meltwater floods. When the floods waned, 
these valleys were partly filled with outwash far beyond the ice margins. Such 
outwash deposits, largely sand and gravel, are ~nown as valley trains. Valley 
trains may be both extensive and thick deposits. For instance, the long valley 
train of the Mississippi Valley is locally as much as 200 feet thick. 
Loess and Soils 
One of the most widespread sediments resulting from glaciation was 
carried not by ice or water but by wind. Loess is the name given to such 
deposits of windblown silt and clay. The silt was blown from the valley trains 
on the floodplains. Most loess deposition occurred in the fall and winter 
seasons when low temperatures caused meltwater floods to abate, exposing the 
surfaces of the valley trains and permitting them to dry out. During Pleisto-
cene time, as now, west winds prevailed, and the loess deposits are thickest 
on the east sides of the source valleys. The loess thins rapidly away from 
the valleys but extends over almost all the state. 
Each Pleistocene glaciation was followed by an interglacial stage 
that began when the climate warmed enough to melt the glaciers and their snow-
fields. During these warmer intervals, when the climate was similar to that 
of today, drift and loess surfaces were exposed to weather and the activities 
of living things. Consequently, over most of the glaciated terrain, soils 
developed on the Pleistocene deposits and altered their composition, color, 
and texture. Such soils were generally destroyed by later glacial advances, 
but those that survive serve as keys to the identity of the beds and are 
evidence of the passage of a long interval of time. 
Glaciation in a Small Illinois Region 
The following diagrams show how a continental ice sheet might have 
looked as it moved across a small region in Illinois. They illustrate how it 
could change the old terrain and create a landscape like the one we live on. 
To visualize how these glaciers looked, geologists study the landforms and 
materials left in the glaciated regions and also the present-day mountain 
glaciers and polar ice caps. 
The block of land in the diagrams is several miles wide and about 10 
miles long. The vertical scale is exaggerated--layers of material are drawn 
thicker and landforms higher than they ought to be so that they can be easily 
seen. 
1. The Region Before Glaciation - Like most of Illinois, the region illustrated is under-
lain by almost flat-lying beds of sedimentary rocks--layers of sandstone ( ~~:.~·),limestone 
(55::). and shale ( -). Millions of years of erosion have planed down the bedrock (BR), 
creating a terrain of low uplands and shallow valleys. A residual soil weathered from local 
rock debris covers the area but is too thin to be shown in the drawing. The streams illus-
trated here flow westward and the one on the right flows into the other at a point beyond 
the diagram. 
~~c~~-.:~---: -_ ·:· ... ... 
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2. The Glacier Advances Southward - As the glacier (G) spreads out from its snowfield, it 
scours (SC) the soil and rock surface and quarries (Q)--pushes and plucks up--chunks of bed-
rock. These materials are mixed into the ice and make up the glacier's "load." Where 
roughnesses in the terrain slow or stop flow (F), the ice "current" slides up over the 
blocked ice on innumerable shear planes (S). Shearing mixes the load very thoroughly. As 
the glacier spreads, long cracks called "crevasses" (C) open parallel to the direction ot 
ice flow. The glacier melts as it flows forward, and its meltwater erodes the terrain in 
front ot the lee, deepening (D) some old valleys before the ice covers them. Meltwater 
washes away some of the load freed by melting and deposits it on the outwash plain (OP). 
The advancing glacier overrides its outwash and in places scours much ot it up again. The 
glacier may be 5000 or so feet thick , except near its margin. Its ice front advances per-
haps as much as a third of a mile per year. 
... ~ ...... 
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3. The Glacier Deposits an End Moraine - After the glacier advanced across the area. the 
climate warmed and the ice began to melt as fast as it advanced. The ice front (IP) is now 
stationary, or fluctuating in a narrow area, and the glacier is depositing an end moraine. 
As the top of the glacier melts, some of the sediment that was mixed in the ice accumu-
lates on top of the glacier. Some is carried by meltwater onto the sloping ice front (IP) 
and out onto the plain beyond. Some of the debris slips down the ice front in a mudflow (PL). 
Meltwater runs through the ice in a crevasse (C). A superglacial stream (SS) drains the top 
of the ice. forming an outwash fan (OP). Moving ice has overridden an immobile part of the 
front on a shear plane (S). All but the top of a block of ice (B) is buried by outwash (0). 
Sediment from the melted ice of the previous advance (figure 2) was lett as a till layer 
(T), part of which forms the till plain (TP). A shallow, marshy lake (L) fills a low place 
in the plain. Although largely filled with drift, the valley (V) remained a low spot in the 
terrain. As soon as its ice cover melted, meltwater drained down the valley, cutting it 
deeper. Later, outwash partly refilled the valley--the outwash deposit is called a valley 
train (VT). Wind blows dust (DT) off the dry floodplain. The dust will form a loess deposit 
when it settles. 
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4. The Region after Glaciation- The climate has warmed even more, the whole ice sheet has 
melted, and the glaciation has ended. The end moraine (EM) is a low, broad ridge between the 
outwash plain (OP) and till plains (TP). Run-off from rains cuts stream valleys into its 
slopes. A stream goes through the end moraine along the channel cut by the meltwater that 
ran out of the crevasse in the glacier. 
Slopewash and vegetation are filling the shallow lake. The collapse of outwash into the 
cavity lett by the ice block's melting has made a kettle (K). The outwash that filled a 
tunnel draining under the glacier is preserved in an esker (E). The hill of outwash left 
where meltwater dumped sand and gravel into a crevasse or other depression in the glacier or 
at its edge is a kame (KM). A few feet of loess covers the entire area but cannot be shown 
at this scale. 
STAGE 
HOLOCENE 
WISCONSINAN 
(4th glacial) 
SANGAMONIAN 
(3rd interglacial) 
ILLINOIAN 
(3rd glacial) 
YARMOUTHIAN 
(2nd interglacial) 
KANSAN 
(2nd glacial) 
AFTONIAN 
(1st interglacial) 
NEBRASKAN 
(1st glacial) 
TIME TABLE OF PLEISTOCENE GLACIATION 
SUBSTAGE 
Years 
Before Present 
7,000 
Valderan 
- 11,000 
Twocreekan 
f- 12,500 
Woodfordian 
- 22,000 
Farmdalian 
- 28,000 
Altonian 
75,000 
175,000 
Jubileean 
Monic an 
Liman 
300,000 
600,000 
700,000 
900,000 
1,200,000 or mo~e 
NATURE OF DEPOSITS 
Soil, youthful profile 
of weathering, lake 
and river deposits, 
dunes, peat 
Outwash, lake deposits 
Peat and alluvium 
Drift, loess, dunes, 
lake deposits 
Soil, silt, and peat 
Drift, loess 
Soil, mature profile 
of weathering 
Drift, loess 
Drift, loess 
Drift, loess 
Soil, mature profile 
of weathering 
Drift, loess 
Soil, mature profile 
of weathering 
Drift 
SPECIAL FEATURES 
Outwash along 
Mississippi Valley 
Ice withdrawal, erosion 
Glaciation; building of 
many moraines as far 
south as Shelbyville; 
extensive valley trains, 
outwash plains, and lakes 
Ice withdrawal, weathering 
and erosion 
Glaciation in northern 
Illinois, valley trains 
along major rivers 
Glaciers from northeast 
at maximum reached 
Mississippi River and 
nearly to southern tip 
of Illinois 
Glaciers from northeast 
and northwest covered 
much of state 
Glaciers from northwest 
invaded western Illinois 
{Illinois State Geological Survey, 1973) 
DEPOSITIONAL HISTORY OF THE PENNSYLVANIAN ROCKS 
At the close of the Mississippian Period, about 310 million years ago, 
the Mississippian sea withdrew from the Midcontinent ~egion. A long interval of 
erosion took place early in Pennsylvanian time and removed hundreds of feet of 
the pre-Pennsylvanian strata, completely stripping them away and cutting into 
older rocks over large areas of the Midwest. An ancient river system cut deep 
channels into the bedrock surface. Erosion was interrupted by the invasion of 
the Morrowan (early Pennsylvanian) sea. 
Depos1tional conditions in the Illinois Basin during the Pennsylvanian 
Period were somewhat similar to those that existed during Chesterian (late Missis-
sippian) time. A river system flowed southwestward across a swampy lowland, ·car-
rying mud and sand from highlands in the northeast. A great delta was built out 
into the shallow sea (see paleogeography map on next page). As the lowland stood 
only a few feet above sea level, only slight changes in relative sea level caused 
great shifts in the position of the shoreline. 
Throughout Pennsylvanian time the Illinois Basin continued to subside 
while the delta front shifted owing to worldwide sea level changes, intermittent 
subsidence of the basin, and variations in the amounts of se~iment carried seaward 
from the land. These alternations between marine and nonmarine conditions were 
more frequent than those during pre-Pennsylvanian time, and they produced striking 
lithologic variations in the Pennsylvanian rocks. 
Conditions at various places on the shallow sea floor favored the deposi-
tion of sandstone, limestone, or shale. Sandstone was deposited near the mouths 
of distributary channels. These sands were reworked by waves and spread as thin 
sheets near the shore. The shales were deposited in quiet-water areas--in delta 
bays between distributaries, in lagoons behind barrier bars, and in deeper water 
beyond the nearshore zone of sand deposition. Most sediments now recognized as 
limestones, which are formed from the accumulation of limey parts of plants and 
animals, were laid down in areas where only minor amounts of sand and mud were 
being deposited. Therefore, the areas of sandstone, shale, and limestone deposi-
tion continually changed as the position of the shoreline changed and as the delta 
distributaries extended seaward or shifted their positions laterally along the 
shore. 
Nonmarine sandstones, shales, and limestones were deposited on the deltaic 
lowland bordering the sea. The nonmarine sandstones were deposited in distributary 
channels, in river channels, and on the broad floodplains of the rivers. Some sand 
bodies, 100 or more feet thick, were deposited in channels that cut through many of 
the underlying rock units. The shales were deposited mainly on floodplains. Fresh-
water limestones and some shales were deposited locally in fresh-water lakes and 
swamps. The coals were formed by the accumulation of plant material, usually where 
it grew, beneath the quiet waters of extensive swamps that prevailed for long inter-
vals on the emergent delta lowland. Lush forest vegetation, which thrived in the 
warm, moist Pennsylvanian climate, covered the region. The origin of the underclays 
beneath the coals is not precisely known, but they were probably deposited in the 
swamps as slackwater muds before the formation of the coals. Many underclays con-
tain plant roots and rootlets that appear to be in their original places. The for-
mation of coal marked the end of the nonmarine portion of the depositional cycle, 
for resubmergence of the borderlands by the sea interrupted nonmarine deposition, 
and marine sediments were then laid down over the coal. 
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Paleogeography of Illinois-Indiana region during Pennsylvanian time. The 
diagram shows the Pennsylvanian river delta and the position of the shore-
line and the sea at an instant of time during the Pennsylvanian Period. 
Pennsylvanian Cyclothems 
Because of the extremely varied environmental conditions under which 
they formed, the Pennsylvanian strata exhibit extraordinary variations in thick-
ness and composition, both laterally and vertically. Individual sedimentary units 
are often only a few inches thick and rarely exceed 30 feet thick. Sandstones and 
shales commonly grade laterally into each other, and shales sometimes interfinger 
and grade into limestones and coals. The underclays, coals, black shales, and 
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limestones, however, display remarkable lateral continuity for such thin units 
(usually only a few feet thick). Coal seams have been traced in mines, outcrops, 
and subsurface drill records over areas comprising several states. 
The rapid and frequent changes in depositional environments during 
Pennsylvanian time produced regular or cyclical alternations of sandstone, shale, 
limestone, and coal in response to the shifting front of the delta lowland. Each 
series of alternations, called a cyclothem, consists of several marine and non-
marine rock units that record a complete cycle of marine invasion and retreat. 
Geologists have determined, after extensive studies of the Pennsylvanian strata in 
the Midwest, that an ideally complete cyclothem consists of 10 sedimentary units. 
The chart on the next page shows the arrangement. Approximately 50 cyclothems 
have been described in the Illinois Basin, but only a few contain all 10 units. 
Usually one or more are missing because conditions of deposition were more varied 
than indicated by the ideal cyclothem. However, the order of units in each cyclo-
them is almost always the same. A typical cyclothem includes a basal sandstone 
overlain by an underclay, coal, black sheety shale, marine limestone, and gray 
marine shale. In general, the sandstone-underclay-coal portion (the lower 5 units) 
of each cyclothem is nonmarine and was deposited on the coastal lowlands from which 
the sea had withdrawn. However, some of the sandstones are entirely or partly 
marine. The units above the coal ·are marine sediments and were deposited when the 
sea advanced over the delta lowland. 
Origin of Coal 
It is generally accepted that the Pennsylvanian coals originated by the 
accumulation of vegetable matter, usually in place, beneath the waters of. exten-
sive, shallow, fresh-to-brackish swamps. They represent the last-formed deposits 
of the nonmarine portions of the cyclothems. The swamps occupied vast areas of 
the deltaic coastal . lowland, which bordered the shallow Pennsylvanian sea. A 
luxuriant growth of forest plants, many quite different from the plants of today, 
flourished in the warm Pennsylvanian climate. Today's common deciduous trees were 
not present, and the flowering plants had not yet evolved. Instead, the jungle-
like forests were dominated by giant ancestors of present-day club mosses, horse-
tails, ferns, conifers, and cycads. The undergrowth also was well developed, con-
sisting of many ferns, . fernlike plants, and small club mosses. Most of the plant 
fossils found in the coals and associated sedimentary rocks show no annual growth 
rings, suggesting rapid growth rates and lack of seasonal variations in the climate. 
Many of the Pennsylvanian plants, such as the seed ferns, eventually became extinct. 
Plant debris from the rapidly growing swamp forests--leaves, twigs, 
branches, and logs--accumulated as thick mats of peat on the floors of the swamps. 
Normally, vegetable matter rapidly decays by oxidation, forming water, nitrogen, 
and carbon dioxide. However, the cover of swamp water, which was probably stag-
nant and low in oxygen, prevented the complete oxidation and decay of the peat 
deposits. 
The periodic invasions of the Pennsylvanian sea across the coastal swamps 
killed the Pennsylvanian forests and initiated marine conditions of deposition. The 
peat deposits were buried by marine sediments. Following burial, the peat deposits 
were gradually transformed into coal by slow chemical and physical changes in which 
pressure (compaction by the enormous weight of overlying sedimentary layers), heat 
(also due to deep burial), and time were the most important factors. Water and 
volatile substances (nitrogen, hydrogen, and oxygen) were slowly driven off during 
the coalification process, and the peat deposits were changed into coal. 
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Coals have been classified by ranks that are based on the degree of 
coalification. The commonly recognized coals, in order of increasing rank, are 
(1) brown coal or lignite, (2) sub-bituminous, (3) bituminous, (4) semibituminous, 
(5) semianthracite, and (6) anthracite. Each increase in rank is characterized by 
larger amounts of fixed carbon and smaller amounts of oxygen and other volatiles. 
Hardness of coal also increases with increasing rank. All Illinois coals are clas-
sified as bituminous. 
Underclays occur beneath most of the coals in Illinois. Because underclays 
. are generally unstratified (unlayered), are leached to a bleached appearance, and 
generally contain plant roots, many geologists consider that they represent the 
ancient soils on which the coal-forming plants grew. 
The exact origin of the carbonaceous black shales that occur above many 
coals is uncertain. The black shales probably are deposits formed under restricted 
marine (lagoonal) conditions during the initial part of the invasion cycle, when the 
region was partially closed off from the open sea. In any case, they were deposited 
in ~ quiet-water areas where very fine, iron-rich muds and finely divided plant debris 
were washed in from the land. The high organic content of the black shales is also 
irt part due to the carbonaceous remains of plants and animals that lived in the 
.lagoons. MOst of the fossils represent planktonic (floating) and nektonic (swim-
ming) forms--not benthonic (bottom dwelling) forms. The depauperate (dwarf) fossil 
forms sometimes found in black shales formerly were thought to have been forms that 
were stunted by toxic conditions in the sulfide-rich, oxygen-deficient waters of the 
lagoons. However, study has shown that the "depauperate" fauna consists mostly of 
normal-size individuals of species that never grew any larger. 
TRILOBITES. CORALS FUSULINIDS 
Fusulina acme 5 x 
Fusulina girtyi 5 x 
Ameura sangamonensis Lophophllidium proliferum I x 
Oi tomopyge parvulus I lf2 x BRYOZOANS 
CEPHALOPODS 
Fenestrellina mimica 9 x 
Pseudorthoceras knoxense I x 
Rhombopora lepidodendroides 
6X Feneslrellina modesto lOx Glaphrites welleri 213 x 
Fistulipora carbonaria :3 113 x 
Metococeras cornu tum 11/2 x. Prismoporo triangulota 12 x 
! r:i . 
~ · i 
Nucula (Nuculopsis) girtyi 
Ounbarsl/a kniqhfi I ~2 X 
i . . 
I X 
Euphsmitss carbonarius 1112 x 
Naticppsis ( Jsdria) vsntricosa I '12 x 
KniQhtifss monfforfionus 2 x 
PELECYPODS 
Edmonio avo to 2 x 
Cordiomorpha missourisnsis 
"Type A" I x 
GASTROPODS 
Donald ina robusta 8 x 
Asfarfslla concsntrica I x 
Cordiomorpho missouriensis 
"Type B" 1112 x 
• 
. 
. 
. ' 
Trspospira illinoisensis I lt2 x 
Trspospiro sphaerulata I x 
Glabrocingulum (Giabrocingulum) grayvillense 3x 
BRACHIOPODS 
• 
Wellerella tetrahedra I 't2 x 
Juresania nebrascensis 
Derby a cross a I x 
Composifa argentia I x 
Neospirifer comeratus I x 
Chonetes granulifer I 112 x Mesolobus mesolobus var. evampygus 2 x Marginifera sp/endens 1 x 
Crurilhyris plonoconvexo 2 x Linoprodut:fus "cora" 1 x 
• 
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